Chromatin, microtubules, and kinases activities during meiotic resumption in bitch oocytes.
In contrast to the majority of mammals, canine oocytes are ovulated at immature germinal vesicle (GV) stage and complete meiotic maturation to metaphase II during 48-72 hr within the oviducts. This study aims to characterize meiotic maturation process in bitch oocytes, with both morphological and biochemical approaches. The follow-up of chromatin and microtubules during maturation was described, and MPF and MAP kinase activities were quantified at different stages of maturation. Since bitch oocyte cytoplasm is darkly pigmented, the first step was to setup an appropriate staining method for DNA. We thus compared the efficiency of two visualization techniques and demonstrated that propidium iodide coupled to confocal microscopy was a better method than Hoechst/fluorescence microscopy for nuclear stage observation (determination rates: 98.6 vs. 69.5%, respectively; P < 0.01, n = 1622 oocytes). Microtubule organization, evaluated by tubulin immunodetection, revealed subcortical and perinuclear alpha-tubulin and asters in GV oocytes and a clear network of microtubules in GVBD oocytes. In MI and MII oocytes, a symmetrical, barrel-shaped, and radially located spindle was observed. MPF and MAP kinase activities were assayed concomitantly using histone H1 and MBP as substrates. Kinase activities were detected at low levels in oocytes at GV and GVBD stages and were significantly higher at MI and MII stages. In conclusion, despite the particular pattern of meiotic resumption in canine oocytes (ovulated at GV stage), cytoskeleton/chromatin organization and kinase activities follow a similar pattern to those observed in other mammalian species.